Abstract This commentary advocates for a wider proliferation of the energy justice concept in Arctic energy research. It maintains that the concept provides a novel, human-centric approach to evaluating issues stemming from energy exploration, development, production, and use. The commentary opens with a brief survey of the human dimensions of the changing Arctic before linking them to energy activities in the region. It then proposes energy justice as a conceptual and contextual tool, intending to inform policy and practice.
Introduction
In this article, we hold that the concept of energy justice offers a novel, much-needed way to reframe the dilemmas surrounding Arctic energy production, use, and policy. To make this case, we first briefly survey the human dimensions of the changing Arctic before describing the contours of the Arctic energy landscape. We then present energy justice as a conceptual and contextual tool that can better inform research, which can in turn better inform policy and practice.
The human dimension of the changing Arctic
The Arctic is changing. An early yet assertive warning of p h y s i c a l a n d c l i m a t i c c h a n g e s c a m e f r o m t h e Intergovernmental Panel on Climate Change (IPCC), who noted more than a decade ago that Bwarming in the Arctic, as indicated by daily maximum and minimum temperatures, has been as great as in any other part of the world^ (McCarthy 2001, p. 810) . Today, the Arctic is warming twice as fast as the rest of the world (NOAA 2014) . Per the National Oceanic and Atmospheric Administration, regional and interannual variability notwithstanding, the biomass in the tundra is increasing, while the Greenlandic ice sheet and sea ice are decreasing (Stocker 2013, p. 7) . Because of these changes, the habitats of Arctic signature species such as the polar bear (NOAA 2014) and Arctic fox are shrinking with corresponding grave impacts on mortality and morbidity (NOAA 2012) .
However, polar bears are not the only Arctic residents affected by climate change. Depending on the boundary used, the region is home to 4 million to 10 million people (Andrew 2014, p. 14) . Many Arctic inhabitants, especially the indigenous 10 %, are intimately familiar with the effects of warming in their homeland (Id.). Perhaps the most vivid example is the native village of Kivalina in Northwest Arctic Borough, Alaska. Located on a barrier island in the Chukchi Sea, the village is in grave danger of disappearing under the ferocious waves that pound the island's fragile coastline. The sea ice protected the island and its inhabitants, the Iñupiat people, for generations while providing a necessary base for hunting bowhead whales, their main source of food supply. The village of 400 people will soon need to evacuate at the estimated cost of $100 million dollars, which neither the federal nor the state government have yet to set aside (Mooney 2015) .
Fortunately, not all Arctic communities face the challenges akin to those of Kivalina. According to an Inuit Circumpolar Council (ICC) report, despite the Inuit people's general concern about the impact of climate change, Bthey have resolved to adapt to the changed climate and thinning ice as best they can -and show considerable confidence they will succeed. . . ( ICC 2008, p. iii) . However, economic development in the Arctic, often prompted by easier access due to the receding sea ice, appears to be a more significant concern for the indigenous people of the Arctic. For example, Inuit from Canada, the USA, and Greenland are extremely worried about the impact of increased shipping on their future (Id.). According to anthropologist Florian Stammler, it is not the individual activities such as roads, sand and gravel quarries, and even oil and gas drill sites that Nenets, Even, and Evenki reindeer herders fear the most. It is the systematic invasion into their traditional territory and way of life, and the cumulative effect thereof, that poses the greatest threat to the traditional dwellers of the Russian BExtreme North^ (Stammler 2015) .
Economic development and its desired cumulative effect, which is better known among Arctic nonindigenous population or Bnewcomers^as Bvalue creation^also represents a double-edged sword. Many Arctic nonindigenous communities have fallen victim to the downside of economic development when boom turned bust. The chief example of such a reversal of fortune is the rapid decline of many towns and cities in the Russian Arctic and sub-Arctic in the early 1990s followed by the massive exodus of the non-indigenous population (Andreeva and Kryukov 2008) . As one of the authors witnessed firsthand in 1991, the opposite of value creation happened-asset values, including the values of precious housing, plunged. One family was delighted to barter their three-room apartment for a refrigerator to get some value out of an asset that the mother and father worked for their entire lives. Others were not so lucky and were forced to abandon their hard-earned apartments before moving south.
Energy is at the center
Many of the present and future changes in the Arctic have their origin in acquisition, transportation, and use of energy. Whether it is combustion of fossil fuels that leads to melting sea ice or construction of oil and gas pipelines that block reindeer migration routes, energy has had a major impact on the Arctic region since oil and gas were first discovered beneath the frozen ground. Several energy experts have opined that due to the recent decline in oil prices, the massive race for Arctic oil and gas might be in terminal decline, or at least on hold for the foreseeable future.
1 Even though the latter is conceivable, the former is unlikely. Because perhaps the only certain thing about oil prices is their uncertainty and their volatility, and because the dream of discovering the Bsecond Prudhoe Bayî s alive and well in the minds of many energy company executives, Arctic energy development is far from over.
The current pause in widespread Arctic oil and gas development provides an excellent opportunity for researchers to fill knowledge gaps and for policymakers to use this knowledge to improve policy responses before the next wave of energy development commences. In our view, one of the biggest epistemic vacuums is perhaps one of the most critical for the communities that populate the Arctic and for the environment in which they live. This lacunae provide the most direct link to the moral rights and obligations that the rest of the world population has regarding energy development in the Arctic. It addresses the most fundamental question-BWhat and whom is energy for?^-that government energy planners and corporate executives have failed to address for decades. The name of this vast and immensely important topical area is energy justice.
Until recently, energy justice received little attention among researchers. In the last 15 years, energy research and scholarship has been dominated by science and economics (Sovacool 2014) . Consequently, gender studies, philosophy and ethics, communication studies, geography, social psychology, cultural anthropology, development Rather than seeing human choice as critical and controlling in energy use and technology choice, the conventional paradigm focuses on physical-mechanical systems in which human factors are of concern only in terms of possible injury, discomfort or mis-operation of equipment (Lutzenhiser and Shove 1999, p. 217 ).
This rather sad state of affairs prompted several scholars, including the authors of this article, to dedicate significant time and effort into deciphering, conceptualizing, and otherwise exploring the topic of energy justice.
Energy justice as a conceptual tool
To be sure, the concept of energy justice is only starting to emerge in the legal and policy literature (see Hall 2013; Guruswamy 2010 , and Sovacool and Dworkin 2014 for a small sample). However, we believe the foundation to the concept rests on the three theories of distributive, procedural, and cosmopolitan justice. We propose two fundamental principles of energy justice related in part to these theories, prohibitive and affirmative (Sovacool BRS 2013) . In sum, we use the following assumptions as the cornerstones of our Bproto-foundation^:
Assumption 1 Every human being is entitled to the minimum of basic goods of life that is still consistent with respect for human dignity. . . . Grounded in these philosophical assumptions, we propose two principles of energy justice. The prohibitive principle 2 Although interdisciplinary in nature, energy justice has the closest ontological relation with philosophy and ethics. 
Technological Prohibitive
To what extent are low-probability, high severity risks taken into account during the oil and gas licensing and permitting process? A competent authority considered catastrophic oil spill data for the preceding 15 years before granting a navigation permit. The analysis showed no measurable risk of a catastrophic oil spill. The last major spill occurred 20 years before the competent authority issued a permit. The following year, a tanker full of crude oil ran ashore, causing the worst tanker oil spill in the nation's history.
Oil spill prevention analysis must include the most comprehensive data set accounting for such a Bfat-tailed^distribution of risk.
Affirmative Does the chosen technology provide sufficient fuel flexibility in the case of a prolonged interruption? A municipality in a remote coastal town purchases new diesel generators for its critical infrastructure. The municipality does not consider alternative backup options such as wind turbines with battery storage. The tanker carrying diesel fuel for the village cannot reach it due to severe ice conditions.
Renewable options must be considered during the energy planning process.
posits that: Benergy systems must be designed and constructed in such a way that they do not unduly interfere with the ability of any person to acquire those basic goods to which he or she is justly entitled.^(Id. p. 42) The affirmative principle posits that: Bif any of the basic goods to which every person is justly entitled can only be secured by means of energy services, then in that case there is also a derivative right to the energy service.^(Id. p. 46) The prohibitive principle does not equate energy justice to entitlement to energy or energy services. It posits that injustice can emerge from something other than lack of energy access. In addition, this principle folds external costs into the discussion. Finally, it asserts that various energy systems affect people in many different ways. Thus, the prohibitive principle of energy justice reaches beyond the concepts of energy access, as well as energy and fuel poverty (Sidortsov 2015) . The affirmative principle is more closely related to these three concepts, but important differences exist. Because it is limited to basic goods that can only be obtained by means of energy services, it restricts entitlement to energy and energy services.
Energy justice is best understood by examining instances of energy injustice. It is unlikely that one would take note of how just and fair things are unless something disturbs the status quo. Unfortunately, it usually takes a human rights violation, serious environmental degradation, or a fatal accident to notice energy injustice. Additionally, energy injustice usually straddles different spheres and has a ripple effect, making it difficult to identify and classify particular instances. Yet it is impossible to design a solution to energy injustice without knowing how it hits and where it hits the most. For these reasons, we tracked instances of energy injustice through the five dimensions listed in Table 1 .
Energy justice in the Arctic context
We do not view our energy justice work as a purely theoretical exercise. We maintain that despite its philosophical grounding, energy justice is a concept intended for practical application. The main purpose of the lengthy introduction to this commentary was to show that despite its remoteness and scarce population, the Arctic is more important for the wellbeing of the global population than it seems. Because of the harsh conditions that exist in the Arctic, a poor decision about the provision of energy services for the people that live there might translate into dire consequences. Similarly, because of the importance of the Arctic sea ice and Greenlandic ice sheet to the planet's climate, poor decisions regarding development of Arctic hydrocarbons might have severe repercussions for those who live in the global regions susceptible to climate change.
In Energy Security, Equality, and Justice, we introduced the energy justice checklist, a tool that various decisionmakers can use to incorporate energy justice into their analysis. In Table 2 , we draw on real-world examples from the Arctic and present the Arctic energy justice list.
Conclusion
To conclude, the vast and troublesome physical, climatic, and socioeconomic changes facing the Arctic demand equally significant shifts in how social scientists approach the problem. Energy justice perhaps offers a centerpiece around which such research could be organized. The Arctic has attracted for decades researchers of all disciplines who compiled a great deal of scientific knowledge about the region. Because of initiatives supported by the Arctic Council, the Inuit Circumpolar Council, the World Wildlife Foundation, and many other international organizations, as well as many national government agencies, academic research institutions, and nongovernmental organizations, energy justice researchers have a great deal of data to build on. Energy justice could act as the much-needed link connecting Bnumbers^and stories, current and future energy activities, and human lives. Energy justice analysis could also be a sobering alternative to political pandering where politicians seem to be predominately concerned with keeping up with their Arctic neighbors regardless of the consequences of the race. Most importantly, energy justice analysis helps ensure that Arctic energy development puts people and their homes first.
